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*Ag 0 2l the lowest energy 'excited electronic state of 
molecular oxygen, has been implicated in the health effects of a 
number of drugs, chemotherapy regimens and environmental agents. 
We have used the separated-surface-sensitizer singlet oxygen 
generating system previously described [Midden and Wang. J. Am. 
Chem. Soc. ( 103 : 4129 (1983)3 for testing the bacterial cytotoxicity 
and mutagenicity of chemically pure l Ag 0 2 . The gas phase lifetime 
of the intermediate responsible for cell killing, determined from 
the distance dependence analysis (24 t 6 msec), is the same as that | 
calculated for *Ag 0 2 from literature data (53 i 37 msec) within 
experimental error. This finding confirms that cell killing was due 
to *Ag 0| and eliminates the possibility that other reactive 
intermediates were involved. Dosimetry measurements suggest that 
singlet oxygen is a considerably more potent cytotoxin to S. 
typhimurium than hydrogen peroxide: only 30 minutes exposure to 
less than 10' 7 M singlet oxygen in this system killed 99% of the 
bacteria whereas 60 minutes exposure to 10“* M hydrogen peroxide 
was required for the same level of killing. Comparison of mutant 
strains of S. typhimurium at the same dose of singlet oxygen shows 
that DNA repair capacity ( uvrB. recA, xth, nth, pKMiOi) did not 
affect survival. Incomplete cell wall lipopolysaccharide formation 
decreased survival, and overproduction of histidine increased 
survival. No evidence for mutagenicity was obtained in a.variety 
of S. typhimurium tester strains killed to 40% survival. We gratefully 
acknowledge the financial support of N1EHS grants no. ES0230Q 
(Wm and E503217 (PEHk 
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